Background: Schizophrenia is a chronic disease of global importance. The second-generation antipsychotic quetiapine has a favorable side-effect profile, however, its clinical effectiveness has been called into question when compared with first-generation antipsychotics such as haloperidol. This study evaluates the efficacy and tolerability of quetiapine versus haloperidol for first-episode schizophrenia in the outpatient setting.
Results: At twelve weeks, the quetiapine group had a greater decrease in PANSS positive (18.9 vs. 15.3, p = 0.013) and negative scores (15.5 vs. 11.6, p = 0.012), however, haloperidol showed a greater decrease in general psychopathology score (23.8 vs. 27.7, p = 0.012). No significant difference between groups were found for total PANSS (58.3 vs. 54.8, p = 0.24) and GAF (45.7 vs. 46.2, p = 0.79). ANOVA identified significant group interactions on PANSS positive (F = 18.72, df = 1.6,52.4, p < 0.0001), negative (F = 5.20, df = 1.1,35.7, p < 0.0001), depression/anxiety (F = 106.49, df = 1.14,37.8, p < 0.0001), and total scores (F = 7.51, df = 1.4,45.6, p = 0.001). SAS (8.62 vs. 0.26, p < 0.0001) and adverse events of akathisia (78% vs. 0%, p = 0.000), parkinsonism (66.6% vs. 0%, p < 0.0001), and fatigue (84.6% vs. 66.6%, p = 0.009) were greater in haloperidol compared to quetiapine, whereas headache was more common in quetiapine treated patients (11.5% vs. 35.9%, p < 0.0001). Conclusions: Quetiapine has greater efficacy for positive and negative symptoms with less extra-pyramidal symptoms than haloperidol when used for first-episode schizophrenia in the outpatient setting.
Background
Schizophrenia is a chronic illness with a lifetime prevalence of 0.7% in the US. The World Health Organization recognizes schizophrenia as being among the top ten causes of disease-related disability worldwide [1] . It confers not only debilitating health consequences, but also significant socio-economic implications. In 2002, the overall cost associated with schizophrenia in the US was estimated at $62.7 billion [2] . The largest component of this figure is the estimated $32.4 billion of indirect costs associated largely with unemployment, reduced workplace productivity, premature mortality from suicide, and family care-giving. Although there is no cure, schizophrenia is highly treatable. Optimal treatment not only reduces the burden of these indirect costs but can improve patient outcomes.
Current evidence-based pharmacological therapy for schizophrenia successfully employs the use of antipsychotic medications [3, 4] . Drugs referred to as second-generation antipsychotics are antagonists at both dopamine and serotonin receptors in the central nervous system; in contrast, conventional agents act predominantly on dopamine receptors [5] . Some authors have expressed doubt that second-generation antipsychotics offer any advantage beyond improved tolerability [6] [7] [8] , and therefore argue for the continued use of conventional agents.
Quetiapine is a second-generation antipsychotic that is approved for the treatment of schizophrenia for not only its favorable side-effect profile but also its clinical efficacy [9] . Several short-term studies indicate that quetiapine is more effective than the conventional antipsychotic haloperidol for the treatment of negative schizophrenic symptoms such as withdrawal from social interactions and blunted emotional expression [10] . For positive symptoms such as hallucinations and delusions, similar efficacy was found with quetiapine when compared to haloperidol in pooled analyses of large controlled trials [11, 12] .
This study was conducted to investigate quetiapine as treatment for first-episode schizophrenia in an outpatient setting. We hypothesized that treatment with quetiapine would be superior to haloperidol in reducing both negative and positive symptoms while minimizing the occurrence of significant drug-associated adverse events.
Methods

Setting and participants
Two centers participated in the study: Al-Bashir Hospital and Al-Karama Hospital both in Amman, Jordan. From October 2009 to September 2011, 210 patients with first episode schizophrenia were assessed for eligibility. Eligible patients were aged 18-60 years and met the criteria for schizophrenia according to the Diagnostic and Statistical Manual of Mental Disorders, fourth edition text revision (DSM-IV-TR) [13] . Exclusion criteria included current or past use of antipsychotics for any psychiatric condition; concurrent DSM-IV Axis I diagnosis, DSM-IV Axis II diagnosis of borderline personality disorder or antisocial personality disorder, or substance dependence or abuse; and clinically significant or unstable medical illness.
Study design
Patients were randomly assigned based on computerized random number generation to treatment with either quetiapine (200 mg/d) or haloperidol (5 m/d). The data management department of the two study centers generated a random allocation sequence, enrolled participants, and assigned participants to interventions. Patients and investigators assessing outcomes were blind to the allocated intervention. The treating psychiatrist was unmasked to the assigned treatment as this reflected routine clinical practice and increased the trial's external validity.
Psychiatrists at each site adjusted the doses of identicalappearing tablets to maximize clinical benefits and minimize adverse events. The range of permissible doses was 200-800 mg/d quetiapine and 5-15 mg/d of haloperidol.
Co-medication with psychotropic medications was not permitted with the exception of lorazepam and zopiclone. Lorazepam (1-4 mg/d) was administered for insomnia and agitation and zopiclone (3.75-7.5 mg/d) for insomnia. For extra-pyramidal symptoms (EPS), if dose reduction of the study drug did not achieve the desired effect, the anticholinergic biperiden was prescribed (2-8 mg/d). Besides standard clinical management, no additional psychotherapy was performed.
This trial was performed in accordance with the Declaration of Helsinki and subsequent revisions. The protocol was approved by an institutional review board at each of the participating hospitals. Written consent was obtained from each patient or their legal representative before entering the study. Al-Bashir Hospital and Al-Karama Hospital IRBs.
Procedures
Interviews and chart review were used to assess for age, gender, marital status, education, income, employment status, and duration of illness. Patients were assessed by a treating psychiatrist and independent rater (psychiatrist) at baseline, six weeks, and twelve weeks after starting the study medication with the following instruments: Positive and Negative Syndrome Scale (PANSS) for schizophrenia symptomatology, the Global Assessment of Functioning (GAF) scale for overall psychosocial functioning, and the Simpson-Angus Scale (SAS) for EPS. Furthermore, at each visit, all patients underwent vital signs, physical examination, safety laboratory assessments (fasting glucose, cholesterol, high-density lipoprotein, low-density lipoprotein, triglycerides, and prolactin), and electrocardiogram (ECG).
Instruments
Positive and Negative Syndrome Scale (PANSS)
The PANSS, a semi-structured interview schedule, was adopted to assess psychotic symptoms [14] . The scale constitutes 30 items including seven positive symptom sub-scale items (P1-P7), seven negative symptom subscale items (N1-N7), 16 general psychopathology symptom items (G1-G16), and three depression/anxiety symptoms items (G1-G3, G6). Each item is scored from 1-7 by the interviewer based on the presence and severity of symptoms: (1 = absent, 2 = minimal, 3 = mild, 4 = moderate, 5 = moderate severe, 6 = severe, 7 = extreme). The PANSS ratings are based on all information derived from the clinical interview, direct observation of the subjects, and the reports of primary care staff.
Global Assessment of Functioning (GAF) scale
The GAF is a method for representing a clinician's judgment of a patient's overall level of psychosocial functioning [15] . The GAF requires a clinician to make an overall judgment about a patient's current psychological, social, and occupational functioning. In the DSM-IV, this rating is made on a scale from 1 to 100 with ratings of 1 to 10 indicating severe impairment and ratings of 91 to 100 indicating superior functioning.
Simpson-Angus Scale (SAS)
The SAS is widely used in both clinical and research settings for the assessment of neuroleptic-induced extrapyramidal side-effects. The SAS consists of 10 items, each scored from 0-4. Higher scores indicate more severe symptoms [16] . 
Statistical analysis
The data was analyzed per-protocol using Statistical Package for Social Science. Quantitative variables were tested for normal distributions using the KolmogorovSmirnov test. The variables were presented as means ± standard deviation (SD), numbers, and percentages. Student t-tests for independent sample and chi-squared tests were used to evaluate possible differences between quantitative and qualitative data respectively. Two-way repeated measures analyses of variance (ANOVA) was used to assess the effects of treatment (haloperidol vs. quetiapine), time, and an interaction between the treatment and time. Statistical significance was set at the 5% level.
Results
Demographics
One hundred and fifty-six total patients with schizophrenia were equally randomized to either quetiapine or haloperidol (Figure 1 ). The total of 17 patients (5 in the questiapine group and 13 in haloperidol) did not receive the allocated treatment secondary to temporary studydrug unavailability in the hospital pharmacy. Dropout rates were 40/73 (55%) with quetiapine (6 due to adverse effects, 14 to lack of efficacy, and 5 non-compliance) and 25/65 (39%) with haloperidol (13 due to adverse effects, 19 to lack of efficacy, and 8 non-compliance). Thirty-three patients in the quetiapine group and 40 in the haloperidol group completed the twelve-week study. The patient characteristics of the two analyzed study groups are summarized in Table 1 . The two groups were well matched, and there were no statistically significant differences between them regarding the demographic factors, duration of illness, or type of schizophrenia.
Treatment
The baseline daily doses of quetiapine and haloperidol were 200 mg and 5 mg, respectively. Daily doses of quetiapine and haloperidol were titrated to a mean of 505.8 mg Values given are mean ± standard deviation. (Tables 2 and 3) .
Efficacy
The clinical severity of the psychotic symptoms was comparable at baseline and not significantly different across the different scales. As shown in Table 4 and Figures 2, 3, 4 , mean scores for PANSS (positive, negative, general psychopathology, depression and anxiety, and total) and GAF improved in both study groups during the trial. Clinical changes associated with positive symptoms with quetiapine compared to haloperidol were noted at weeks six and twelve, and showed a double phase ( ANOVA was significantly different on the group effect for general psychopathology and depression/anxiety scores, on the time effect for all PANSS scores and GAF, and on interaction for all the scales with the exception of PANSS general psychopathology score and GAF (Table 5 ). The most striking effects were observed for the interaction between treatment and time on PANSS positive (F = 18.72, df = 1.6,52.4, p = 0.000), negative (F = 5.20, df = 1.1,35.7, p = 0.000), depression/anxiety (F = 106.49, df = 1.14,37.8, p = 0.000), and total score (F = 7.51, df = 1.4,45.6, p = 0.001). There was no significant interaction effect in PANSS 
Tolerability and adverse events
The prescription rates in the quetiapine and haloperidol groups for lorazepam (2.9 ± 4.5 vs. 3.2 ± 1.7, p = 0.718) and zopiclone (4.6 ± 1.1 vs. 4.3 ± 6.5, p = 0.774) were not statistically different.
Patients treated with haloperidol had significantly higher SAS than quetiapine (5.94 ± 1.83 vs. 0.18 ± 0.38 at six weeks, p < 0.0001; 8.62 ± 2.08 vs. 0.26 ± 0.45 at twelve weeks, p < 0.0001). Accordingly, patients in the haloperidol group required biperiden more often than quetiapinetreated patients (28 vs. 4, p = 0.000). In addition, the dose of biperiden was higher with haloperidol compared with quetiapine (3.45 ± 2.3 vs. 0.21 ± 0.0 mg/d; p < 0.0001).
A single patient in the quetiapine group had a clinically significant laboratory test abnormalities at baseline (mild hypertriglyceridemia). There were no other abnormalities in the vital signs, physical examination, labs, and ECG in either group.
The most frequent adverse events (i.e. with an incidence greater than ten percent) are summarized in Table 2 . Akathisia (78% vs. 0%, p < 0.0001), parkinsonism (66.6% vs. 0%, p < 0.0001), and fatigue (84.6% vs. 66.6%, p = 0.009) were higher in the haloperidol group compared to quetiapine. Headache was, however, more common in the quetiapine group than haloperidol (35.9% vs. 11.5%, p < 0.0001).
In the haloperidol group, 13/65 patients (20%) dropped out of the study due to adverse events (7 parkinsonism, 3 akathisia, and 2 fatigue), while 6/73 patients (8.2%) dropped out from quetiapine (4 headache, 1 dizziness, and 1 insomnia).
Discussion
Significant improvement in the PANSS general psychopathology and depression/anxiety scores were recorded in quetiapine-treated first-episode schizophrenia at twelve weeks. These findings are in contrary to three previous trials that reported no significant difference between groups using PANSS general psychopathology [12, [17] [18] [19] , albeit in study populations not exclusive to first-episode schizophrenia. Purdon and colleagues [19] specifically included patients with schizoaffective disorder and treatment resistance based on history, whereas the others included mixed populations in terms of disorder subtypes and treatment resistance.
Two trials reported no significant difference between haloperidol and quetiapine using Calgary Depression Scale [19, 20] . Both studies included mixed populations with respect to disorder subtype and treatment resistance. Daily doses of haloperidol varied from 1-4 mg and 10-20 mg and quetiapine 200-750 mg and 300-600 mg. The duration of follow up was greater than six months in both trials. According to Abou-Setta et al. [21] the risk of bias was high and unclear in these studies. Purdon et al. [19] also reported results for the Beck Depression Inventory (BDI) and found no significant difference. Moreover, a recent meta-analysis examined the efficacy and safety of individual second-generation vs. first-generation antipsychotics in first-episode psychosis and found that quetiapine was similar to haloperidol regarding depression [22] .
The tolerability profile of quetiapine was advantageous when compared with haloperidol, as evidenced by the withdrawal rates due to adverse events in each treatment group (8.2% vs. 20%). Also, major differences were found in their propensities to cause EPS. Patients treated with quetiapine were significantly less likely to experience EPS or to require anticholinergic medication in comparison to haloperidol. Patients receiving haloperidol also required higher mean doses of the anticholinergic than quetiapine, indicating a greater severity of EPS experienced by patients in the former group.
Previous reports have shown that haloperidol is associated with dose-related increases in EPS [23] . By contrast, quetiapine has been shown to have a placebo-like incidence of EPS including akathisia across its full dose range [24] . King [25] recognized EPS as a major contributor to secondary, treatment-related negative symptoms; therefore treatment with quetiapine is likely to lead to better functioning and quality of life [26] . This hypothesis was further supported by our study as more significant improvement was found in negative symptoms with quetiapine over haloperidol.
The current study's dropout rates and average daily doses at end of trial for both haloperidol and quetiapine were inline with previous randomized clinical trials of these and other first-and second-generation antipsychotics (see [27] for a meta-analysis).
Study limitations
The small sample size (n = 73 analyzed) and two-center study design may be regarded as limitations to our study; however, significant findings were reported only if they were consistently replicated by ANOVA analysis over group, time, and interaction.
Conclusion
The efficacy and tolerability results of our study in hand with published studies support quetiapine for firstepisode schizophrenia. Our study found quetiapine to be more efficacious and tolerable than haloperidol in this particular subset of patients for positive symptoms, negative symptoms, EPS, and fatigue; however, PANSS total scores were similar in both treatment groups. There is an inherent need for further and more longterm investigations on second-generation antipsychotics in first-episode schizophrenia.
